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Introduction
Increasing the rates of Female Labour Force Participation (FLFP) remains an essential item on the policy agenda of the Middle East and North Africa (MENA) region. Despite that MENA countries have realized substantial achievements in several major areas of women's well-being through the past few decades 1 , MENA's record in terms of FLFP is still lagging behind many geo-economic regions and remains one of the lowest in the world (Morrison et al., 2008; The World Bank, 2011; International Labour Organization, 2012) . Table 1 presents some comparative statistics that illustrate labour force characteristics of the MENA region, sub-grouped into the Middle East (ME) and North Africa (NA), and those of other geo-economic regions through recent years. It shows that the MENA region has generally realized higher annual employment growth rates compared to other geo-economic regions. However, it also has the highest unemployment rates for youth and women, and the lowest employment-to-population ratio for women. The World Bank (2011) reports that around 50% of women in developing countries are either employed or actively looking for jobs compared to 25.2% in the MENA region. According to The World Bank (2011), the low FLFP rates mainly reflect the social and cultural norms that restrict women from actively participating in the labour market outside their home. 2 Rauch and Kostyshak (2009) indicate that MENA's Arab countries have laws that prohibit labour discrimination in the workplace. They argue that the lower levels of FLFP have to stem from de facto discrimination rather than from de jure discrimination. Klasen and Lamanna (2009) note that women in the MENA region face structural barriers in employment, in addition to social and cultural impediments limiting their participation in the labour market.
It is important to understand the reasons behind the prevailing low FLFP rates in MENA countries and the various factors that could contribute in raising these rates. This is because gender inequality in the labour market restrains economic growth and would result in under-exploited production resources (Klasen and Lamanna, 2009; Cuberes and Teignier-Baqué, 2011; International Labour Organization, 2012) . Hence, examining the factors that determine the FLFP rates would provide information and directions to policy-makers to develop relevant strategies aiming to increase women's economic opportunities.
There is a wide strand of empirical literature that examines the determining factors of FLFP (e.g., Mincer, 1962; Gronau, 1973; Heckman, 1974; Killingworth and Heckman, 1986; PrietoRodríguez and Rodríguez-Guitiérrez, 2003; Greenwood et al., 2005; Kahora, 2010; Karaoglan and Okten, 2012; Klasen and Pieters, 2012) . This strand of literature has primarily focused on the supplyside factors, mainly demographic and household-related characteristics using household survey data.
However, firm-related factors which influence the participation rates of women in the labour force have received less attention. The corresponding literature commonly hypothesizes that low FLFP rates could be explained by demand-side factors where firms do not offer enough jobs that attract women to participate in the labour market. Thus, low FLFP rates could be also associated with employers' preferences and characteristics (Pissarides et al., 2005) . Lee et al. (2008) find that the low rates of FLFP among married women are driven by demand-side factors in South Korea. Buchanan et al. (2010) underline the importance of demand-side factors that affect the FLFP rates, particularly the demand for skilled workers. Abe (2011) concludes that a combination of supply-side and demand-side factors explains the FLFP rates in Japan.
There are several studies that examine the implications of economic growth for women's participation in the labour force (e.g., Goldin, 1995; Mammen and Paxson, 2000; Tansel, 2001; Tam, 2011) . These studies commonly show that increases in Gross Domestic Product per Capita (GDPC)
would initially result in reductions in FLFP rates as economic activities shift from family farms to industrial firms. Continuing increases in GDPC would promote female educational attainments and would lessen the stigma of women joining the labour force and, hence, they would positively influence the FLFP rates.
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There is a continuously renewed interest to investigate the various aspects of women's participation and contribution in the labour market for the MENA region. For instance, Chamlou (2008) studies women entrepreneurs' contribution to the social and economic development of the MENA region, and reviews the factors that promote women entrepreneurship. Chamlou et al. (2011) investigate the determinants of FLFP rates in Jordan, focusing on the role of social norms in reducing these rates. The Organization for Economic Cooperation and Development (2012) investigates women entrepreneurs' access to finance in the MENA region, describing significant gender-related obstacles. Contessi et al. (2013) examine the relationship between female ownership and entrepreneurship of manufacturing firms in the MENA region and trade openness. They also look into the effects of female labour participation on exporting activities. They find that trade openness has disproportionate implications for industries characterized by comparative advantage in terms of female ownership, entrepreneurship, and employment.
The primary objective of this paper is to examine the implications of firm-related and national economic and socio-economic factors for FLFP rates in manufacturing firms located in the MENA region. The results would assist policy-makers in understanding the demand-side factors that influence FLFP rates, and in designing strategies that enhance women's participation in the labour market. The contribution of this paper is two-fold. First, we use firm-level data rather than household characteristics data to analyze the determinants of FLFP rates in the MENA labour market. The data come from the World Bank's Enterprise Surveys database; a comprehensive and comparable source of firm-level data through many MENA countries. We also account for the role of macro-factors, such as the national economic development level and national gender inequality indicator, through the empirical analysis.
Second, given the fractional nature of the dependent variables through our empirical analysis, we use the fractional logit model developed by Papke and Wooldridge (1996) . The remainder of this paper is 4 organized as follows. In section 2, we describe the dataset and discuss the econometric strategy. In section 3, we present and discuss the empirical results. In section 4, we provide concluding remarks.
Empirical Methodology and Data
Empirical Methodology
This study examines the determinants of female labour participation in manufacturing firms located in the MENA region. Female labour participation variables are represented as fractions from total employment (more details are provided in the following data sub-section). Given the fractional nature of the dependent variables, we use the seminal fractional logit model of Papke and Wooldridge (1996) to carry out the empirical investigation. Let 
where i X is a vector of firm-related variables with a corresponding vector of coefficients depicted by
Z is a vector of country-related variables with a corresponding vector of coefficients depicted by β , and 
where the coefficients are estimated by solving the maximization problem "sandwich" formula of the variance-covariance matrix indicates robustness to arbitrary heteroskedasticity and correlation between residuals (Gourieroux et al., 1984; Papke and Wooldridge, 1996) .
Data
The dataset used through the empirical investigation is derived from the World Bank's Enterprise Surveys database. The latter represents a comprehensive source of firm-level data in emerging and developing countries, and it covers various indicators of business environment. The dataset includes 3619 manufacturing firms located in eight Arab countries in the MENA region which are: Algeria, Egypt, Jordan, Lebanon, Morocco, Oman, Syria, and Yemen. 4 The manufacturing sectors that are covered in the dataset include: chemicals and pharmaceuticals, electronics, food, garments, leather, metals and machinery, non-metallic and plastic materials, textiles, wood and furniture, and other manufacturing.
Female labour participation is depicted by: 1) the fraction of total female full-time workers in total full-time employment and, 2) the fraction of total female non-production full-time workers in total non-production full-time workers. 5 The explanatory variables related to firm characteristics include: 1) firm size measured by the number of employees; 2) firm age since establishment, 3) a 6 binary variable that takes the value of one for an exporting firm and zero otherwise; 4) firm ownership variables depicted through the fraction of private foreign ownership in total ownership and through the fraction of government ownership in total ownership with a reference being the fraction of private domestic ownership in total ownership; 5) a binary variable representing the use of Information and Communication Technology (ICT) that takes the value of one for firm use of own Internet website and zero otherwise; and 6) firm's labour composition variables represented through the fraction of skilled production workers in total production workers and through the fraction of non-production workers in total employment. Country variables include Gender Inequality Index (GII) sourced from the United Nations Development Programme's (UNDP's) Human Development Reports, Gross Domestic Product per Capita (GDPC) depicting national economic development level, and a national business freedom indicator. The last two variables are derived from the World Development Indicators (WDI) database of the World Bank.
6 Table 2 provides descriptive statistics of the dependent and explanatory variables used through the empirical investigation. These statistics indicate that the percentage of total female full-time workers in total full-time employment has a mean of 14.8% (with a standard deviation of 22.8%), whereas the percentage of total female non-production full-time workers in total non-production fulltime workers has a considerably lower mean of 2.9% (with a standard deviation of 6.6%). The statistics also show that private foreign ownership has a mean of 4.3 % (with a standard deviation of 18.8%), whereas government ownership has a mean of 2.6% (with a standard deviation of 15.4%). The surveyed manufacturing firms in our dataset have on average around 135 full-time workers (with a standard deviation of around 323 full-time workers). It is interesting to note that around 36% of manufacturing firms in the sample use their own Internet websites to communicate with clients, and to source and provide information. Alternative statistics also indicate that around 49% of these firms use E-mail as a form of business communication. The mean of the percentage of skilled production workers in total production workers and that of the percentage of non-production workers in total employment are 61.1% (with a standard deviation of 27.0%) and 23% (with a standard deviation of 16.7%), respectively.
Empirical Results
Fraction of Female Workers in Total Employment
The results from the empirical model explaining the fraction of female full-time workers in total fulltime employment are presented in Table 3 . Column (1) shows that MENA's manufacturing firms with higher levels of private foreign ownership have higher rates of female labour participation. The corresponding marginal effect indicates that an increase in private foreign ownership by 10 percentage points induces an increase in the proportion of female workers in total employment by 1.5 percentage points. This finding can be related to other studies that report positive effects of multinational activities and foreign direct investment on female labour participation rates (e.g., Curd et al., 2007; Siegel et al., 2011) . Several studies indicate that multinational firms tend to employ female workers at higher rates than domestic firms to benefit from their under-exploited skills resulting from the implications of national gender inequality (Hewlett and Rashid, 2010; Siegel et al., 2011 Kabeer and Mahmud (2004) argue that, in labourintensive exporting sectors facing important levels of market competition, the demand for women labour force is generally higher. This is because women tend to accept lower wages.
The estimated coefficient on the ICT variable is negative and statistically significant at the 10% level. The magnitude of this effect is relatively small, implying that firms using own Internet websites have lower female participation rates by 1.4 percentage points on average. There are few studies that examine the relationship between FLFP rates and ICT, focusing on the supply-side. For example, Dettling (2012) finds that the use of the Internet at home has positive implications for married women's labour supply. 8 The estimated coefficient on firm size is negative but it is not statistically significant. It is commonly argued that larger firms use more complex technologies and tend to have 9 more unpleasant working environment due to increasing labour divisions and impersonal working atmosphere (Masters, 1969; Schmidt and Zimmerman, 1991) . 9 This argument does not clearly prevail through the results derived from this empirical specification.
It is commonly argued in the literature that firms in developing countries tend to employ relatively more female workers for light (primarily unskilled) occupations and tasks that do not require extensive training (Çağatay and Berik. 1991; Çağatay and Özler, 1995) . Accordingly, firms that are more unskilled-labour intensive in production are expected to have higher fractions of female workers.
The results do not support this hypothesis since the estimated coefficient on the skilled-labour ratio is not statistically significant. The results also show that higher ratios of non-production workers negatively impact the proportion of female workers. An increase in the ratio of non-production workers by 10 percentage points reduces the proportion of female workers by 0.8 percentage points.
This implies that female workers are employed at higher rates in manufacturing firms that use production labour more intensively.
The national variables exercise significant effects on female labour participation variable. A 10% increase in GDPC raises the female labour participation rate by 0.8 percentage points. 10 For example, Algeria's GDPC is around four times higher than Yemen's GDPC in our dataset. The implications of economic development implies that manufacturing firms at Algeria's GDPC have, on average, higher rates of female workers than those at Yemen's GDPC by around 32.0 percentage points, ceteris paribus. 11, 12 The results also show that an improvement in national business freedom indicator by one point leads to an increase in female labour participation rate by a 1.0 percentage point.
Column (2) of Table 3 presents the results from an empirical specification that includes sectorspecific effects. The results are generally comparable to those presented in the previous column with some differences. The marginal effect of private foreign ownership on FLFP rate remains positive and statistically significant at the 1% level, but it becomes smaller in magnitude compared to the one presented in column (1). Some sectors have higher levels of private foreign ownership than other sectors in our dataset. For example, the average private foreign ownership is 13.3% (with a standard deviation of 31.8%) for the chemicals and pharmaceutical sector. Comparatively, the average private foreign ownership for the non-metallic and plastic materials sector is 0.8% (with a standard deviation of 7.2%), and there are no firms with private foreign ownership in the leather sector and in the wood and furniture sector. The inclusion of sector-specific effect would partly absorb some of these variations, resulting in a lower marginal effect of private foreign ownership on FLFP rate.
The estimated coefficient on the firm size variable is negative and becomes statistically significant at the 1% level. The corresponding marginal effect is relatively small in magnitude,
implying that an increase in firm size by 100 workers reduces the FLFP rate by 0.4 percentage points.
Accordingly, this estimate could suggest that female workers moderately prefer to work in smaller firms rather than in larger firms with more stressful and impersonal working atmosphere. Also, the marginal effect of skilled workers ratio becomes negative and gains statistical significance at the 10% level. It implies that an increase in the skilled workers ratio by 10 percentage points reduces the FLFP rate by 0.2 percentage points. Finally, the marginal effect of non-production workers ratio remains negative and statistically significant, but it becomes moderately smaller in magnitude, in absolute term, compared to the one presented in the previous column.
Column (3) of Table 3 presents the estimation results when substituting GDPC with the GII variable. 13 It is commonly argued that decreases in national gender inequality can be translated into higher female labour participation rates (Mammen and Paxson, 2000) . 14 The results are comparable to those presented in column (1). The marginal effect of GII indicates that a decrease in this national gender inequality index by 0.1 points raises the FLFP rate in manufacturing firms by 3.2 percentage points. For example, Algeria's GII is higher than Yemen's GII by around 0.4 points. Hence, the implications of GII suggest that manufacturing firms at Algeria's GII have, on average, higher proportions of female workers than those at Yemen's GII by around 12.2 percentage points, ceteris paribus. Column (4) of Table 3 presents the results from the corresponding empirical specification that includes sector-specific effects. The marginal effects of firm-related variables are equivalent to those presented in column (3) of Table 3 . The marginal effect of GII becomes smaller, in absolute terms, than the one reported in the previous column. Also, the marginal effect of the business freedom indicator becomes larger compared to the one presented in the previous column. Table 4 presents the corresponding empirical results explaining the fraction of female non-production full-time workers in total non-production full-time workers. The benchmark empirical results from the empirical specifications that do not include sector-specific effects are presented in columns (1) and (3).
Fraction of Female Non-Production Workers in Total Non-Production Workers
The effect of private foreign ownership is positive and statistically significant. The magnitude of this effect is considerably lower compared to the one reported in Table 3 for the overall fraction of female workers in total employment. The corresponding marginal effect indicates that an increase in private foreign ownership by 10 percentage points induces an increase in the proportion of female nonproduction workers by only 0.2 percentage points. Hence, the results suggest that multinational manufacturing firms in the MENA region have a moderately higher propensity to employ female labour in non-production positions than domestic manufacturing firms. Also, the review of the results in Table 3 and Table 4 indicates that these multinational manufacturing firms have a higher propensity to employ female labour in production positions than in non-production occupations. The estimated coefficient on the government ownership variable is not statistically significant. Hence, the results suggest that the higher tendency of the public sector to employ female workers (The World Bank, 2011) is not extended to cover non-production positions through the MENA manufacturing firms with government ownership.
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The results indicate that the effect of exporting activities is not statistically significant. The review of the results in Table 3 and Table 4 suggests that exporting activities of manufacturing firms generate a higher propensity to employ female labour in production positions, but not in nonproduction positions. This outcome could be related to Kabeer and Mahmud's (2004) argument, being indicative of a higher tendency of production female workers to accept lower wages than nonproduction female workers. The estimated coefficient on the ICT variable is positive and statistically significant. It indicates that firms using their own Internet websites have higher rates of female nonproduction workers by around six percentage points on average. This effect suggests that the Internet facilitates the employment of under-utilized non-production female labour. Finally, the results show that manufacturing firms with higher ratios of non-production workers have higher rates of female non-production labour participation. Specifically, an increase in the ratio of non-production workers by 10 percentage points raises the proportion of female non-production workers in total non-production employment by 0.7 percentage points, ceteris paribus.
National variables have considerably lower effects on the fraction of female non-production workers in total non-production employment compared to their effects on the overall fraction of female workers in total employment as reported in Table 3 . A 10% increase in GDPC raises the proportion of female non-production workers by 0.3 percentage points whereas a decrease in GII by 0.1 points raises this proportion by 1.0 percentage point. These results are reminiscent of some initial findings that report significant enhancing effects of economic development on female participation rates in production labour, but small effects on female participation rates in non-production labour (e.g., Weiss et al., 1976) . Business freedom indicator does not exhibit a statistically significant effect on the fraction of female non-production workers. Finally, the results from the corresponding empirical specifications that include sector-specific effects, presented in columns (2) and (4) of Table 4 , are found to be comparable to the benchmark results.
Conclusion
MENA countries have realized significant advances through several aspects of women's well being over the last few decades. However, women's labour force participation rate in the MENA region remains one of the lowest in the world. This paper examines the implications of firm-related and national economic and socio-economic factors for FLFP rates in the manufacturing firms located in the MENA region. The empirical investigation uses data derived from the World Bank's Enterprise Surveys database and implements the seminal fractional logit model of Papke and Wooldridge (1996) to carry out the estimation.
The main results indicate that private foreign ownership and exporting activities promote overall FLFP rates. The relative labour composition of firms in terms of non-production workers is found to have a negative effect on overall FLFP rates. The results underscore positive implications of national economic development and business freedom for overall FLFP rates. Also, the results show that higher levels of gender inequality exert negative effects on overall FLFP rates. The empirical investigation is then implemented for women's participation in non-production labour force. The results reveal a positive effect of private foreign ownership on female non-production labour force participation rates. However, this effect is found to be smaller in magnitude compared to the corresponding effect on overall FLFP rates. Also, exporting activities do not exert a statistically significant effect on women's non-production labour force participation rates. These findings suggest that the implications of private foreign ownership and exporting activities are primarily prevailing for women's production labour force participation rates. The results show a positive effect of national economic development factors on women's non-production labour force participation rates. This effect is also found to be smaller in magnitude compared to the one exercised on overall FLFP rates. These findings suggest that the implications of national economic development levels are more important for 14 women's production labour participation rates than for women's non-production labour participation rates through the MENA's manufacturing sector.
This paper provides policy-makers and analysts with directions to design strategies aiming to enhance women's labour participation rates through the manufacturing sector in the MENA region.
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The positive implications of private foreign ownership and exporting activities for FLFP rates underline the benefits of policies that promote inward foreign direct investment and facilitate exports.
Nevertheless, the differing implications of private foreign ownership and exporting activities for women's participation rates in production and non-production labour force should be further investigated. Finally, the results depicting the positive effects of national gender equality on FLFP rates suggest that MENA governments should continue to adopt policies that promote women's wellbeing, social status, and education to realize higher women's participation rates in MENA's labour markets. 
Endnotes
1 Most countries in the MENA region have dedicated significant resources to women's education over the past few decades. For example, since the 1990s, MENA countries have enjoyed substantial growth in female enrolment in primary and secondary education and have benefited from some progress in female enrolment in tertiary education (Morrison et al., 2008) .
2 See also Chamlou et al. (2011) who find that traditional social norms reduce the participation of women in the labour market in Jordan. 3 The estimated coefficients through the QMLE are consistent regardless of the distribution of , i c F conditional on i X and c Z (provided that Equation (1) holds), and they have satisfactory efficiency properties.
